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SEQUENCE LISTING 

<110> McCray, Paul B. 

Sanders, David A. 
Jeffers, Scott A. 
Davidson, Beverly L. 
Sinn, Patrick L. 

<120> PSEUDOTYPED VIRUSES AND METHODS FOR THEIR USE 

<130> 290.00670120 

<140> US 10/811,353 
<141> 2004-03-26 

<160> 16 

<170> Patentin version 3.2 

<210> 1 
<211> 681 
<212> PRT 

<213> Marburg virus glycoprotein 
<400> 1 

Met Lys Thr Thr Cys Phe Leu lie Ser Leu lie Leu lie Gin Gly Thr 
15 10 15 

Lys Asn Leu Pro lie Leu Glu lie Ala Ser Asn Asn Gin Pro Gin Asn 
20 25 30 

Val Asp Ser Val Cys Ser Gly Thr Leu Gin Lys Thr Glu Asp val His 
35 40 45 

Leu Met Gly Phe Thr Leu Ser Gly Gin Lys val Ala Asp Ser Pro Leu 
50 55 60 

Glu Ala Ser Lys Arg Trp Ala Phe Arg Thr Gly val Pro Pro Lys Asn 
65 70 75 80 

val Glu Tyr Thr Glu Gly Glu Glu Ala Lys Thr Cys Tyr Asn lie Ser 
85 90 95 

val Thr Asp Pro Ser Gly Lys Ser Leu Leu Leu Asp Pro Pro Thr Asn 
100 105 110 

lie Arg Asp Tyr Pro Lys Cys Lys Thr lie His His lie Gin Gly Gin 
115 120 125 

Asn Pro His Ala Gin Gly lie Ala Leu His Leu Trp Gly Ala Phe Phe 
130 135 140 



Leu Tyr Asp Arg lie Ala Ser Thr Thr Met Tyr Arg Gly Lys val Phe 

Page 1 



sequence . 1 i sti ng . 5T25 . txt 
145 150 155 160 

Thr Glu Gly Asn lie Ala Ala Met lie Val Asn Lys Thr val His Lys 
165 170 175 

Met lie Phe Ser Arg Gin Gly Gin Gly Tyr Arg His Met Asn Leu Thr 
180 185 190 

ser Thr Asn Lys Tyr Trp Thr Ser Ser Asn Gly Thr Gin Thr Asn Asp 
195 200 205 

Thr Gly Cys Phe Gly Ala Leu Gin Glu Tyr Asn Ser Thr Lys Asn Gin 
210 215 220 

Thr Cys Ala Pro ser Lys lie Pro Pro Pro Leu Pro Thr Ala Arg Pro 
225 230 235 240 

Glu lie Lys Leu Thr Ser Thr Pro Thr Asp Ala Thr Lys Leu Asn Thr 
245 250 255 

Thr Asp Pro Ser Ser Asp Asp Glu Asp Leu Ala Thr Ser Gly Ser Gly 
260 265 270 

Ser Gly Glu Arg Glu Pro His Thr Thr Ser Asp Ala Val Thr Lys Gin 
275 280 285 

Gly Leu Ser Ser Thr Met Pro Pro Thr Pro Ser Pro Gin Pro Ser Thr 
290 295 300 

Pro Gin Gin Gly Gly Asn Asn Thr Asn His Ser Gin Asp Ala val Thr 
305 310 315 320 

Glu Leu Asp Lys Asn Asn Thr Thr Ala Gin Pro Ser Met Pro Pro His 
325 330 335 

Asn Thr Thr Thr lie Ser Thr Asn Asn Thr Ser Lys His Asn Phe Ser 
340 345 350 

Thr Leu ser Ala Pro Leu Gin Asn Thr Thr Asn Asp Asn Thr Gin Ser 

355 . 360 365 

Thr lie Thr Glu Asn Glu Gin Thr Ser Ala Pro Ser lie Thr Thr Leu 
370 375 380 

Pro Pro Thr Gly Asn Pro Thr Thr Ala Lys Ser Thr Ser Ser Lys Lys 
385 390 395 400 

Page 2 



sequence . 1 i sti ng . ST2 5 . txt 
Gly Pro Ala Thr Thr Ala Pro Asn Thr Thr Asn Glu His Phe Thr Ser 
405 410 415 

Pro Pro Pro Thr Pro Ser Ser Thr Ala Gin His Leu val Tyr Phe Arg 
420 425 430 

Arg Lys Arg Ser lie Leu Trp Arg Glu Gly Asp Met Phe Pro Phe Leu 
435 440 445 

Asp Gly Leu lie Asn Ala Pro lie Asp Phe Asp Pro Val Pro Asn Thr 
450 455 460 

Lys Thr lie Phe Asp Glu Ser Ser Ser Ser Gly Ala Ser Ala Glu Glu 
465 470 475 480 

Asp Gin His Ala Ser Pro Asn lie ser Leu Thr Leu Ser Tyr Phe Pro 
485 490 495 

Asn lie Asn Glu Asn Thr Ala Tyr Ser Gly Glu Asn Glu Asn Asp Cys 
500 505 510 

Asp Ala Glu Leu Arg lie Trp Ser val Gin Glu Asp Asp Leu Ala Ala 
515 520 525 

Gly Leu Ser Trp lie Pro Phe Phe Gly Pro Gly lie Glu Gly Leu Tyr 
530 535 540 

Thr Ala val Leu lie Lys Asn Gin Asn Asn Leu val Cys Arg Leu Arg 
545 550 555 560 

Arg Leu Ala Asn Gin Thr Ala Lys Ser Leu Glu Leu Leu Leu Arg val 
565 570 575 

Thr Thr Glu Glu Arg Thr Phe Ser Leu lie Asn Arg His Ala lie Asp 
580 585 ^ 590 

Phe Leu Leu Thr Arg Trp Gly Gly Thr cys Lys val Leu Gly Pro Asp 
595 600 605 

Cys Cys lie Gly lie Glu Asp Leu Ser Lys Asn lie Ser Glu Gin lie 
610 ' 615 620 

Asp Gin lie Lys Lys Asp Glu Gin Lys Glu Gly Thr Gly Trp Gly Leu 
625 630 635 640 

Gly Gly Lys Trp Trp Thr Ser Asp Trp Gly val Leu Thr Asn Leu Gly 
645 650 655 

Page 3 



sequence . 1 i sti ng . ST25 . txt 

lie Leu Leu Leu Leu Ser lie Ala Val Leu lie Ala Leu Ser Cys lie 
660 665 670 

Cys Arg lie Phe Thr Lys Tyr lie Gly 
675 680 

<210> 2 
<211> 2046 
<212> DNA 

<213> Marburg virus glycoprotein 



atgaagacca 


catgtctctt 


tatcagtctt 


atcttaatcc 


aagggataaa 


aactctccct 


60 


attttagaga 


tagctagtaa 


caatcaaccc 


caaaatgtgg 


attcggtatg 


ctccggaact 


120 


ctccagaaga 


cagaagatgt 


ccatctgatg 


ggattcacac 


tgagtgggca 


aaaagttgct 


180 


gattcccctt 


tggaggcatc 


caagcgatgg 


gctttcagga 


caggtgtacc 


tcccaagaat 


240 


gttgagtata 


cagaagggga 


ggaagccaaa 


acatgctaca 


atataagtgt 


aacggatccc 


300 


tctggaaaat 


ccttgctgtt 


ggatcctcct 


accaacatcc 


gtgactatcc 


taaatgcaaa 


360 


actatccatc 


atattcaagg 


tcaaaaccct 


catgcgcaag 


ggatcgccct 


ccatttgtgg 


420 


ggagcatttt 


tcctgtatga 


tcgcattgcc 


tccacaacaa 


tgtaccgagg 


cagagtcttc 


480 


actgaaggga 


acatagcagc 


tatgattgtc 


aataagacag 


tgcacaaaat 


gattttctcg 


540 


aggcaaggac 


aggggtaccg 


tcacatgaat 


ctgacttcta 


ctaataaata 


ttggacaagt 


600 


aacaatggaa 


cacaaacgaa 


tgacactgga 


tgcttcggtg 


ctcttcaaga 


atacaactcc 


660 


acgaagaatc 


aaacatgtgc 


tccgtccaaa 


ataccctcac 


cactgcccac 


agcccgtcca 


720 


gagatcaaac 


ccacaagcac 


cccaactgat 


gccaccacac 


tcaacaccac 


agacccaaac 


780 


aatgatgatg 


aggacctcat 


aacatccggt 


tcagggtccg 


gagaacagga 


accctataca 


840 


acttcagatg 


cggtcactaa 


gcaagggctt 


tcatcaacaa 


tgccacccac 


tccctcacca 


900 


caaccaagca 


cgccacagca 


agaaggaaac 


aacacagacc 


attcccaagg 


tactgtgact 


960 


gaacccaaca 


aaaccaacac 


aacggcacaa 


ccgtccatgc 


ccccccacaa 


caccactgca 


1020 


atctctacta 


acaacacctc 


caagaacaac 


ttcagcaccc 


tctctgtatc 


actacaaaac 


1080 


accaccaatt 


acgacacaca 


gagcacagcc 


actgaaaatg 


aacaaaccag 


tgccccctcg 


1140 


aaaacaaccc 


tgcctccaac 


aggaaatctt 


accacagcaa 


agagcactaa 


caacacgaaa 


1200 


ggccccacca 


caacggcacc 


aaatatgaca 


aatgggcatt 


taaccagtcc 


ctcccccacc 


1260 


cccaacccga 


ccacacaaca 


tcttgtatat 


ttcagaaaga 


aacgaagtat 


cctctggagg 


1320 


gaaggcgaca 


tgtttccttt 


tctggacggg 


ttaataaatg 


ctccaattga 


ttttgatcca 


1380 


gttccaaata 


caaagacgat 


ctttgatgaa 


tcttctagtt 
Page 


ctggtgcttc 
4 


ggctgaggaa 


1440 



aatcaacata 


cctcccccaa 


sequence . 1 i sti ng . ST2 5 . txt 
tatcagttta actttatcct attttcctaa 


tataaataaa 


1500 


aacactgcct 


actctggaga 


aaatgagaac 


gattgtgatg 


cagagttaag 


aatttaoaac 

U XA \m X» V* \A V< LA Vj V 


1560 


attcaaaaaa 


atgacctggc 


agcagggctc 


agttggatac 


cgttttttgg 


ccctaaaatc 

V— V™ V— V- \-4 LA U L_ v_ 


1620 


aaaaaacttt 

\J LA XA XJ X* *-A X_ %t W W 


atactgctgg 


tttaattaaa 


aaccaaaaca 


atttggtctg 


caaattaaaa 

X— XA XJ XJ V* \- XJ WX XJ %J 


1680 


catctaacca 

V* *J Xj* X« XA \4 V_ V* XA 


atcaaactgc 


caaatccttg 


gaactcttat 


taagagtcac 


aaccaaaaaa 

LA LA V_ X— \-4 lAM U |A 


1740 


aaaacatttt 


ccttaattaa 


tagacatgcc 


attgactttc 


tactcacaag 


ataaaaaaaa 


1800 


acatacaaaa 


tacttaaacc 

\A X— X» XJ XJ LA. X-. 


tgattgttgc 


attggaatag 


aagacttgtc 


caaaaatatt 


I860 


tcggaacaaa 


ttgaccaaat 


caaaaaagat 


gaacaaaaag 


aggggactgg 


ttggggtcta 


1920 


ggtggtaaat 


ggtggacatc 


cgactggggt 


gttcttacta 


acttgggcat 


tttgctacta 


1980 


ttatccatag 


ctgtcttgat 


tgctctatcc 


tgtatttgtc 


gtatctttac 


caaatatatc 


2040 


gggtaa 












2046 



<210> 3 

<211> 676 

<212> PRT 

<213> Ebola virus glycoprotein 

<400> 3 

Met Gly Val Thr Gly lie Leu Gin Leu Pro Arg Asp Arg Phe Lys Arg 
1 5 10 15 

Thr Ser Phe Phe Leu Trp val lie lie Leu Phe Gin Arg Thr Phe Ser 
20 25 30 

lie Pro Leu Gly Val lie His Asn Ser Thr Leu Gin Val Ser Asp Val 
35 40 45 

Asp Lys Leu val Cys Arg Asp Lys Leu Ser Ser Thr Asn Gin Leu Arg 
50 55 60 

Ser val Gly Leu Asn Leu Glu Gly Asn Gly val Ala Thr Asp val Pro 
65 70 75 80 

Ser Ala Thr Lys Arg Trp Gly Phe Arg Ser Gly val Pro Pro Lys val 
85 90 95 

Val Asn Tyr Glu Ala Gly Glu Trp Ala Glu Asn Cys Tyr Asn Leu Glu 
100 105 110 

lie Lys Lys Pro Asp Gly Ser Glu Cys Leu Pro Ala Ala Pro Asp Gly 
115 120 125 



lie Arg Gly Phe Pro Arg Cys Arg Tyr Val His Lys Val Ser Gly Thr 
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130 135 140 

Gly Pro Cys Ala Gly Asp Phe Ala Phe His Lys Glu Gly Ala Phe Phe 

145 150 155 160 

Leu Tyr Asp Arg Leu Ala Ser Thr val lie Tyr Arg Gly Thr Thr Phe 

165 170 175 

Ala Glu Gly val val Ala Phe Leu lie Leu Pro Gin Ala Lys Lys Asp 

180 185 190 

Phe Phe ser ser His Pro Leu Arg Glu Pro Val Asn Ala Thr Glu Asp 

195 200 205 

Pro Ser Ser Gly Tyr Tyr Ser Thr Thr lie Arg Tyr Gin Ala Thr Gly 

210 215 220 

Phe Gly Thr Asn Glu Thr Glu Tyr Leu Phe Glu Val Asp Asn Leu Thr 

225 230 235 240 

Tyr Val Gin Leu Glu Ser Arg Phe Thr Pro Gin Phe Leu Leu Gin Leu 

245 ~ 250 255 

Asn Glu Thr Arg Tyr Thr Ser Gly Lys Arg Ser Asn Thr Thr Gly Lys 

260 265 270 

Leu lie Trp Lys val Asn Pro Glu lie Asp Thr Thr He Gly Glu Trp 

275 280 285 

Ala Phe Trp Glu Thr Lys Lys Asn Leu Thr Arg Lys lie Arg Ser Glu 

290 295 300 

Glu Leu ser Phe Thr Ala Val Ser Asn Arg Ala Lys Asn lie Ser Gly 

305 310 315 320 

Gin Ser Pro Ala Arg Thr ser Ser Asp Pro Gly Thr Asn Thr Thr Thr 

325 330 335 

Glu Asp His Lys lie Met Ala Ser Glu Asn Ser Ser Ala Met Val Gin 

340 345 350 

Val His Ser Gin Gly Arg Glu Ala Ala val Ser His Leu Thr Thr Leu 

355 360 365 

Ala Thr lie ser Thr Ser Leu Arg Pro Pro lie Thr Lys Pro Gly Pro 

370 375 380 
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Asp Asn Ser Thr His Asn Thr Pro Val Tyr Lys Leu Asp lie Ser Glu 
385 390 395 400 

Ala Thr Gin val Glu Gin His His Arg Arg Thr Asp Asn Ala Ser Thr 
405 410 415 

Thr Ser Asp Thr Pro Pro Ala Thr Thr Ala Ala Gly Pro Leu Lys Ala 
420 425 430 

Glu Asn Thr Asn Thr ser Lys Gly Thr Asp Leu Leu Asp Pro Ala Thr 
435 440 445 

Thr Thr ser Pro Gin Asn His Ser Glu Thr Ala Gly Asn Asn Asn Thr 
450 455 460 

His His Gin Asp Thr Gly Glu Glu Ser Ala Ser Ser Gly Lys Leu Gly 
465 470 475 480 

Leu lie Thr Asn Thr lie Ala Gly val Ala Gly Leu lie Thr Gly Gly 
485 490 495 

Arg Arg Thr Arg Arg Glu Ala lie val Asn Ala Gin Pro Lys Cys Asn 
500 505 510 

Pro Asn Leu His Tyr Trp Thr Thr Gin Asp Glu Gly Ala Ala lie Gly 
515 520 525 

Leu Ala Trp lie Pro Tyr Phe Gly Pro Ala Ala Glu Gly He Tyr lie 
530 535 540 

Glu Gly Leu Met His Asn Gin Asp Gly Leu lie Cys Gly Leu Arg Gin 
545 550 555 560 

Leu Ala Asn Glu Thr Thr Gin Ala Leu Gin Leu Phe Leu Arg Ala Thr 
565 570 575 

Thr Glu Leu Arg Thr Phe Ser lie Leu Asn Arg Lys Ala lie Asp Phe 
580 585 ~ 590 

Leu Leu Gin Arg Trp Gly Gly Thr cys His lie Leu Gly Pro Asp Cys 
595 600 605 

Cys lie Glu Pro His Asp Trp Thr Lys Asn lie Thr Asp Lys lie Asp 
610 615 620 

Gin lie lie His Asp Phe val Asp Lys Thr Leu Pro Asp Gin Gly Asp 
625 630 635 640 
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Asn Asp Asn Trp Trp Thr Gly Trp Arg Gin Trp lie Pro Ala Gly lie 
645 650 655 

Gly val Thr Gly val lie lie Ala val lie Ala Leu Phe Cys lie Cys 
660 665 670 

Lys Phe val Phe 
675 

<210> 4 
<211> 2030 
<212> DNA 

<213> Ebola virus glycoprotein 



<400> 4 



a l y y y i-y l l a 


Layyoa La L L 


y V- ay l loll l 


v_ y Lya LLy a l 


traanannar 
LLdaydyyaL 


atrattrttt 

dLLdLLLLLL 




ill L yyy l a " 


ttatrrtttt 

LLaLLLLLLL 


c raaanaara 


ttttr ratr r 

L L L LLLdLLL 


LdL L Ly ycty l 


La LLLdLddL 




ay LaLQ i_ lql 


ay y l Lay Lya 


tntrna raaa 
Ly LLydLdad 


L Lyy L L LLJLL 


ntnaraaart 
y LydLdddL l 


ntratrrarn 

y LLd LLLdLLJ 


XOL7 


ad LLaaL Lya 


y a LLay L Ly y 


artnaatrtr 

aL Ltjaa LL LL 


naannnaatn 
yaayyyaaLy 


yay LyyLddL 


LydLLJLLjLLd 




trtnraarta 
LL LyuaaL La 


cLacLK^ci Lyyyy 


rttranntrr 

L L LLayy LLL 


yy LyLLLLaL 


Lddddy *~yy l 


LddL La Lyaa 




yL Ly y Lyaa l 


yyyLLyaaaa 


rtnrtaraat 
LLyLLdLaaL 


L L Lydda LLa 


aaaaarrtna 
dddddLL Lya 


LyyyayLyay 




Ly ll LaLLay 


cz\r\cc\c c ana 
LctyLyLLaya 


Lyyy a l l Ly y 


yy L L LLLLLL 


yy*-yLLyy 


Ly LyLdLddd 




y La LLayy cici 


rnnnarrntn 

*-yyy ai -*-y L y 


LyLLyyayaL 


tttnrrttrr 

LLLyLLLLLL 


araaanannn 
dLdddydyyy 


LyLL L LLL LL 


*tOV/ 


V- Ly La Ly a ll 


narttnrttr 

yclL L LyL L LL 


raranttatr 

LdLdy L LdLL 


tarrnannaa 
LdLLyayyda 


LLjaLLLLLLJL 


tnaanntntr 

Lyadyg Lg ll 




gtggcatttc 


tgatactgcc 


ccaagctaag 


aaggacttct 


tcagctcaca 


ccccttgaga 


600 


gagccggtca 


atgcaacgga 


ggacccgtct 


agtggctact 


attctaccac 


aattagatat 


660 


caggctaccg 


gctttggaac 


caatgagaca 


gagtatttgt 


tcgaggttga 


caatttgacc 


720 


tacgtccaac 


ttgaatcaag 


attcacacca 


cagtttctgc 


tccagctgaa 


tgagacaaga 


780 


tatacaagtg 


ggaaaaggag 


caataccacg 


ggaaaactaa 


tttggaaggt 


caaccccgaa 


840 


attgatacaa 


caatcgggga 


gtgggccttc 


tgggaaacta 


aaaaaacctc 


actagaaaaa 


900 


ttcgcagtga 


agagttgtct 


ttcacagctg 


tatcaaacag 


agccaaaaac 


atcagtggtc 


960 


agagtccggc 


gcgaacttct 


tccgacccag 


ggaccaacac 


aacaactgaa 


gaccacaaaa 


1020 


tcatggcttc 


agaaaattcc 


tctgcaatgg 


ttcaagtgca 


cagtcaagga 


agggaagctg 


1080 


cagtgtcgca 


tctgacaacc 


cttgccacaa 


tctccacgag 


tcttcgaccc 


cccataacca 


1140 


aaccaggtcc 


ggacaacagc 


acccacaata 


cacccgtgta 


taaacttgac 


atctctgagg 


1200 


caactcaagt 


tgaacaacat 


caccgcagaa 


cagacaacgc 


cagcacaacc 


tccgacactc 


1260 


cccccgccac 


gaccgcagcc 


ggacccctaa 


aagcagagaa 


caccaacacg 


agcaagggca 


1320 
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ctgacctcct 


qqaccccqcc 
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accacaacaa gtccccaaaa ccacagcgag 


accgctggca 


1380 


acaacaacac 


tcatcaccaa 


gataccggag 


aagagagtgc 


cagcagcggg 


aagctaggct 


1440 


taattaccaa 


tactattgct 


ggagtcgcag 


gactgatcac 


aggcgggaga 


agaactcgaa 


1500 


gagaagcaat 


tgtcaatgct 


caacccaaat 


gcaaccctaa 


tttacattac 


tggactactc 


1560 


aqqatqaaqq 


tgctgcaatc 


ggactggcct 


ggataccata 


tttcgggcca 


qcaqccqaqq 


1620 


gaatttacat 


aqaqqqqctq 


atgcacaatc 


aagatggttt 


aatctgtggg 


ttgagacagc 


1680 


tggccaacga 


gacgactcaa 


gctcttcaac 


tattcctgag 


agccacaacc 


gagctacgca 


1740 


ccttttcaat 


cctcaaccgt 


aaggcaattg 


atttcttgct 


gcagcgatgg 


ggcggcacat 


1800 


gccacatttt 


gggaccggac 


tgctgtatcg 


aaccacatga 


ttggactaag 


aacataacgg 


1860 


acaaaattga 


tcagattatt 


catgattttg 


ttgataaaac 


ccttccggac 


cagggggaca 


1920 


atgacaattg 


gtggacagga 


tggagacagt 


ggataccggc 


aggtattgga 


gttacaggcg 


1980 


ttataattgc 


agttatcgct 


ttattctgta 


tatgcaaatt 


tgtcttttag 




2030 



<210> 5 

<211> 1254 

<212> PRT 

<213> Ross River Structural polyprotein 

<400> 5 

Met Asn Tyr lie Pro Thr Gin Thr Phe Tyr Gly Arg Arg Trp Arg Pro 
1 5 10 15 

Arg Pro Ala Phe Arg Pro Trp Gin val Ser Met Gin Pro Thr Pro Thr 
20 25 30 

Met val Thr Pro Met Leu Gin Ala Pro Asp Leu Gin Ala Gin Gin Met 
35 40 45 

Gin Gin Leu lie Ser Ala val Ser Ala Leu Thr Thr Lys Gin Asn val 
50 55 60 

Lys Ala Pro Lys Gly Gin Arg Gin Lys Lys Gin Gin Lys Pro Lys Glu 
65 70 " 75 80 

Lys Lys Glu Asn Gin Lys Lys Lys Pro Thr Gin Lys Lys Lys Gin Gin 
85 90 95 

Gin Lys Pro Lys Pro Gin Ala Lys Lys Lys Lys Pro Gly Arg Arg Glu 
100 105 110 

Arg Met Cys Met Lys lie Glu Asn Asp Cys lie Phe Glu val Lys Leu 
115 120 125 
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Asp Gly Lys val Thr Gly Tyr Ala Cys Leu val Gly Asp Lys val Met 
130 135 140 

Lys Pro Ala His Val Lys Gly Thr lie Asp Asn Pro Asp Leu Ala Lys 
145 150 155 160 

Leu Thr Tyr Lys Lys Ser Ser Lys Tyr Asp Leu Glu Cys Ala Gin lie 
165 170 175 

Pro Val His Met Lys Ser Asp Ala Ser Lys Tyr Thr His Glu Lys Pro 
180 185 190 

Glu Gly His Tyr Asn Trp His His Gly Ala val Gin Tyr Ser Gly Gly 
195 200 205 

Arg Phe Thr lie Pro Thr Gly Ala Gly Lys Pro Gly Asp Ser Gly Arg 
210 215 220 

Pro lie Phe Asp Asn Lys Gly Arg val val Ala lie val Leu Gly Gly 
225 230 ' 235 240 

Ala Asn Glu Gly Ala Arg Thr Ala Leu Ser val val Thr Trp Thr Lys 
245 250 255 

Asp Met Val Thr Arg val Thr Pro Glu Gly Thr Glu Glu Trp Ser Ala 
260 - 265 270 

Ala Leu Met Met Cys lie Leu Ala Asn Thr Ser Phe Pro Cys Ser Ser 
275 280 285 

Pro Pro Cys Tyr Pro Cys Cys Tyr Glu Lys Gin Pro Glu Gin Thr Leu 
290 295 300 

Arg Met Leu Glu Asp Asn Val Asn Arg Pro Gly Tyr Tyr Glu Leu Leu 
305 310 315 320 

Glu Ala Ser Met Thr Cys Arg Asn Arg Ser Arg His Arg Arg Ser Val 
325 330 335 

Thr Glu His Phe Asn Val Tyr Lys Ala Thr Arg Pro Tyr Leu Ala Tyr 
340 345 ^ 350 

Cys Ala Asp Cys Gly Asp Gly Tyr Phe Cys Tyr Ser Pro val Ala lie 
355 360 365 

Glu Lys lie Arg Asp Glu Ala Pro Asp Gly Met Leu Lys lie Gin val 
370 ~ 375 380 
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ser Ala Gin lie Gly Leu Asp Lys Ala Gly Thr His Ala His Thr Lys 
385 390 395 400 

lie Arg Tyr Met Ala Gly His Asp Val Gin Glu Ser Lys Arg Asp ser 
405 410 415 

Leu Arg val Tyr Thr Ser Ala Ala Cys Ser lie His Gly Thr Met Gly 
420 425 430 

His Phe lie Val Ala His Cys Pro Pro Gly Asp Tyr Leu Lys val Ser 
435 440 445 

Phe Glu Asp Ala Asp Ser His val Lys Ala Cys Lys val Gin Tyr Lys 
450 455 460 

His Asp Pro Leu Pro val Gly Arg Glu Lys Phe val Val Arg Pro His 
465 470 475 ~ 480 

Phe Gly Val Glu Leu Pro Cys Thr Ser Tyr Gin Leu Thr Thr Ala Pro 
485 490 495 

Thr Asp Glu Glu lie Asp Met His Thr Pro Pro Asp lie Pro Asp Arg 
500 505 510 

Thr Leu Leu Ser Gin Thr Ala Gly Asn val Lys lie Thr Ala Gly Gly 
515 520 525 

Arg Thr lie Arg Tyr Asn Cys Thr Cys Gly Arg Asp Asn val Gly Thr 
530 " 535 540 

Thr Ser Thr Asp Lys Thr lie Asn Thr Cys Lys lie Asp Gin Cys His 
545 550 555 560 

Ala Ala val Thr Ser His Asp Lys Trp Gin Phe Thr Ser Pro Phe val 
565 570 575 

Pro Arg Ala Asp Gin Thr Ala Arg Arg Gly Lys val His val Pro Phe 
580 585 590 

Pro Leu Thr Asn val Thr cys Arg val Pro Leu Ala Arg Ala Pro Asp 
595 600 605 

val Thr Tyr Gly Lys Lys Glu val Thr Leu Arg Leu His Pro Asp His 
610 615 620 

Pro Thr Leu Phe Ser Tyr Arg Ser Leu Gly Ala Glu Pro His Pro Tyr 
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625 630 635 640 

Glu Glu Trp val Asp Lys Phe Ser Glu Arg lie lie Pro val Thr Glu 
645 650 655 

Glu Gly lie Glu Tyr Gin Trp Gly Asn Asn Pro Pro Val Arg Leu Trp 
660 665 670 

Ala Gin Leu Thr Thr Glu Gly Lys Pro His Gly Trp Pro His Glu lie 
675 680 685 

lie Gin Tyr Tyr Tyr Gly Leu Tyr Pro Ala Ala Thr lie Ala Ala Val 
690 695 700 

Ser Gly Ala Ser Leu Met Ala Leu Leu Thr Leu Ala Ala Thr Cys Cys 
705 710 715 720 

Met Leu Ala Thr Ala Arg Arg Lys Cys Leu Thr Pro Tyr Ala Leu Thr 
725 730 735 

Pro Gly Ala Val val Pro Leu Thr Leu Gly Leu Leu Cys Cys Ala Pro 
740 745 750 

Arg Ala Asn Ala Ala Ser Phe Ala Glu Thr Met Ala Tyr Leu Trp Asp 
755 760 765 

Glu Asn Lys Thr Leu Phe Trp Met Glu Phe Ala Ala Pro Ala Ala Ala 
770 775 780 

Leu Ala Leu Leu Ala Cys Cys lie Lys Ser Leu lie Cys Cys Cys Lys 
785 790 795 800 

Pro Phe Ser Phe Leu val Leu Leu Ser Leu Gly Ala Ser Ala Lys Ala 
805 810 815 

Tyr Glu His Thr Ala Thr lie Pro Asn val val Gly Phe Pro Tyr Lys 
820 825 830 

Ala His lie Glu Arg Asn Gly Phe Ser Pro Met Thr Leu Gin Leu Glu 
835 840 845 

val val Glu Thr Ser Trp Glu Pro Thr Leu Asn Leu Glu Tyr lie Thr 
850 855 860 

Cys Glu Tyr Lys Thr Val val Pro Ser Pro Phe lie Lys Cys Cys Gly 
865 870 875 880 
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Thr Ser Glu Cys Ser Ser Lys Glu Gin Pro Asp Tyr Gin Cys Lys Val 
885 890 895 

Tyr Thr Gly val Tyr pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys 
900 905 910 

Asp Ser Glu Asn Thr Gin Leu Ser Glu Ala Tyr Val Asp Arg Ser Asp 
915 920 925 

val Cys Lys His Asp His Ala Ser Ala Tyr Lys Ala His Thr Ala Ser 
930 935 940 

Leu Lys Ala Thr lie Arg lie Ser Tyr Gly Thr lie Asn Gin Thr Thr 
945 950 955 960 

Glu Ala Phe val Asn Gly Glu His Ala val Asn val Gly Gly Ser Lys 
965 970 975 

Phe He Phe Gly Pro lie Ser Thr Ala Trp Ser Pro Phe Asp Asn Lys 
980 985 990 

lie Val Val Tyr Lys Asp Asp val Tyr Asn Gin Asp Phe Pro Pro Tyr 
995 1000 1005 

Gly Ser Gly Gin Pro Gly Arg Phe Gly Asp lie Gin Ser Arg Thr 
1010 1015 1020 

Val Glu Ser Lys Asp Leu Tyr Ala Asn Thr Ala Leu Lys Leu Ser 
1025 1030 1035 

Arg Pro Ser Pro Gly Val Val His val Pro Tyr Thr Pro Thr Pro 
1040 1045 1050 

Ser Gly Phe Lys Tyr Trp Leu Lys Glu Lys Gly Ser Ser Leu Asn 
1055 1060 1065 

Thr Lys Ala Pro Phe Gly Cys Lys lie Lys Thr Asn Pro Val Arg 
1070 1075 1080 

Ala Met Asp Cys Ala val Gly Ser He Pro val Ser Met Asp lie 
1085 1090 1095 

Pro Asp Ser Ala Phe Thr Arg val val Asp Ala Pro Ala Val Thr 
1100 1105 1110 

Asp Leu Ser Cys Gin Val Val val Cys Thr His Ser Ser Asp Phe 
1115 1120 1125 
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Gly Gly val Ala Thr Leu Ser Tyr Lys Thr Asp Lys Pro Gly Lys 
1130 1135 * 1140 

Cys Ala Val His Ser His Ser Asn val Ala Thr Leu Gin Glu Ala 
1145 1150 1155 

Thr val Asp val Lys Glu Asp Gly Lys val Thr val His Phe Ser 
1160 1165 1170 

Thr Ala Ser Ala Ser Pro Ala Phe Lys Val Ser val Cys Asp Ala 
1175 1180 1185 

Lys Thr Thr Cys Thr Ala Ala Cys Glu Pro Pro Lys Asp His lie 
1190 1195 1200 

val Pro Tyr Gly Ala Ser His Asn Asn Gin val Phe Pro Asp Met 
1205 1210 1215 

Ser Gly Thr Ala Met Thr Trp val Gin Arg Leu Ala Ser Gly Leu 
1220 1225 ~ 1230 

Gly Gly Leu Ala Leu lie Ala val val Val Leu val Leu Val Thr 
1235 1240 1245 

Cys lie Thr Met Arg Arg 
1250 

<210> 6 
<211> 437 
<212> PRT 

<213> Ross River virus El 
<400> 6 

Glu His Thr Ala Thr lie Pro Asn Val val Gly Phe Pro Tyr Lys Ala 
15 10 15 

His lie Glu Arg Asn Gly Phe Ser Pro Met Thr Leu Gin Leu Glu val 
20 25 30 

Val Glu Thr Ser Leu Glu Pro Thr Leu Asn Leu Glu Tyr lie Thr cys 
35 40 45 

Glu Tyr Lys Thr val Val Pro ser Pro Phe lie Lys Cys Cys Gly Thr 
50 55 60 

Ser Glu cys Ser Ser Lys Glu Gin Pro Asp Tyr Gin Cys Lys val Tyr 
65 70 75 80 
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Thr Gly Val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp 
85 90 95 

Ser Glu Asn Thr Gin Leu Ser Glu Ala Tyr Val Asp Arg Ser Asp val 
100 105 110 

Cys Lys His Asp His Ala Ser Ala Tyr Lys Ala His Thr Ala Ser Leu 
115 120 125 

Lys Ala Thr lie Arg lie Ser Tyr Gly Thr lie Asn Gin Thr Thr Glu 
130 135 140 

Ala Phe val Asn Gly Glu His Ala val Asn val Gly Gly Ser Lys Phe 
145 150 155 160 

lie Phe Gly Pro lie Ser Thr Ala Trp Ser Pro Phe Asp Asn Lys lie 
165 170 175 

Val Val Tyr Lys Asp Asp val Tyr Asn Gin Asp Phe Pro Pro Tyr Gly 
180 185 190 

Ser Gly Gin Pro Gly Arg Phe Gly Asp lie Gin Ser Arg Thr val Glu 
195 200 205 

Ser Lys Asp Leu Tyr Ala Asn Thr Ala Leu Lys Leu Ser Arg Pro Ser 
210 215 220 

Pro Gly val val His val Pro Tyr Thr Gin Thr Pro Ser Gly Phe Lys 
225 230 235 240 

Tyr Trp Leu Lys Glu Lys Gly Ser Ser Leu Asn Thr Lys Ala Pro Phe 
245 250 255 

Gly Cys Lys lie Lys Thr Asn Pro val Arg Ala Met Asp Cys Ala val 
260 265 270 

Gly Ser lie Pro Val Ser Met Asp lie Pro Asp Ser Ala Phe Thr Arg 
275 280 285 

val Val Asp Ala Pro Ala Val Thr Asp Leu Ser cys Gin val val val 
290 295 300 

Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala Thr Leu Ser Tyr Lys 
305 310 315 320 

Thr Asp Lys Pro Gly Lys Cys Ala val His Ser His Ser Asn val Ala 
325 330 335 

Page 15 



sequence . 1 i sti ng . ST2 5 . txt 

Thr Leu Gin Glu Ala Thr val Asp val Lys Glu Asp Gly Lys val Thr 

340 345 350 

val His Phe Ser Thr Ala Ser Ala Ser Pro Ala Phe Lys val Ser val 

355 360 365 

Cys Asp Ala Lys Thr Thr Cys Thr Ala Ala Cys Glu Pro Pro Lys Asp 
370 375 380 

His lie val Pro Tyr Gly Ala Ser His Asn Asn Gin Val Phe Pro Asp 

385 390 395 400 

Met Ser Gly Thr Ala Met Thr Trp val Gin Arg Leu Ala Ser Gly Leu 

405 410 415 

Gly Gly Leu Ala Leu lie Ala val val val Leu val Leu val Thr Cys 



lie Thr Met Arg Arg 
435 

<210> 7 
<211> 1311 
<212> DNA 

<213> Ross River Virus El 
<400> 7 

gagcacacag ccacaattcc gaatgtggtg gggttcccgt ataaggctca cattgaaagg 60 

aatggcttct cgcccatgac tctgcagctt gaagtggtgg agacaagctt ggaacccaca 120 

cttaacctgg agtacattac ctgcgaatac aagacggtgg tcccttcgcc attcatcaaa 180 

tgttgcggaa catcagaatg ctcatccaag gagcagccag actaccaatg caaggtgtac 240 

acgggtgtat acccattcat gtggggtgga gcctactgtt tctgcgactc cgagaacacg 300 

cagctcagcg aggcctatgt cgacaggtca gacgtttgca aacatgatca cgcatcggcc 360 

tacaaggcac acacggcctc tctaaaagca acaatcagga tcagttatgg caccatcaac 420 

cagaccaccg aggccttcgt taatggtgaa cacgcggtca acgtgggcgg aagcaagttc 480 

atctttggac cgatctcaac agcttggtca ccgttcgaca ataaaattgt cgtgtataaa 540 

gatgatgtct acaaccagga cttcccaccc tacggatcag gccagccggg tagattcgga 600 

gacattcaga gcaggacagt ggagagcaaa gacttgtatg ccaacacggc cctaaaactc 660 

tcaagaccat cacccggggt tgtgcatgtg ccatacacgc agacaccatc cggatttaaa 720 

tattggctga aggagaaagg atcttcattg aatacaaagg ccccttttgg ctgcaagata 780 

aagaccaatc cagtcagagc catggattgt gcagttggca gtatacctgt gtcgatggac 840 
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atacctgaca gtgcattcac acgagtggta gatgccccgg ctgtaacaga cctgagctgc 900 

caggtagtgg tctgtacaca ctcctccgat ttcggaggag ttgccacatt gtcttacaaa 960 

acggacaaac ccggcaagtg cgctgtccac tcacattcca acgtcgcaac gttgcaagag 1020 

gcgacggtgg atgtcaagga ggatggcaag gtcacagtgc acttttccac ggcgtccgcc 1080 

tccccggcct tcaaagtgtc cgtctgtgac gcaaaaacaa cgtgcacggc ggcgtgcgag 1140 

cctccaaaag accacatcgt cccttatggg gcgagccata acaaccaggt ctttccggac 1200 

atgtcaggaa ctgcgatgac gtgggtgcag aggctggcca gtgggttagg tgggctggct 1260 

ctcatcgcgg tggttgtgct ggtcttggta acctgcataa caatgcgtcg g 1311 

<210> 8 
<211> 487 
<212> PRT 

<213> Ross River Virus E3-E2 
<400> 8 

Met ser Ala Ala Leu Met Met Cys lie Leu Ala Asn Thr ser Phe Pro 
15 10 15 

Cys Ser Ser Pro Pro Cys Tyr Pro Cys Cys Tyr Glu Lys Gin Pro Glu 
20 25 30 

Gin Thr Leu Arg Met Leu Glu Asp Asn val Asn Arg Pro Gly Tyr Tyr 
35 40 45 

Glu Leu Leu Glu Ala Ser Met Thr Cys Arg Asn Arg Ser Arg His Arg 
50 55 60 

Arg Ser Val Thr Glu His Phe Asn val Tyr Lys Ala Thr Arg Pro Tyr 
65 70 75 80 

Leu Ala Tyr Cys Ala Asp cys Gly Asp Gly Tyr Phe Cys Tyr Ser Pro 
85 90 95 

Val Ala lie Glu Lys lie Arg Asp Glu Ala Ser Asp Gly Met Leu Lys 
100 ~ 105 110 

lie Gin val Ser Ala Gin lie Gly Leu Asp Lys Ala Gly Thr His Ala 
115 120 125 

His Thr Lys lie Arg Tyr Met Ala Gly His Asp val Gin Glu Ser Lys 
130 135 140 

Arg Asp Ser Leu Arg val Tyr Thr Ser Ala Ala Cys Ser lie His Gly 
145 150 155 160 
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Thr Met Gly His Phe lie val Ala His Cys Pro Pro Gly Asp Tyr Leu 
165 170 175 

Lys Val Ser Phe Glu Asp Ala Asp Ser His Val Lys Ala Cys Lys Val 
180 185 190 

Gin Tyr Lys His Asp Pro Leu Pro val Gly Arg Glu Lys Phe val Val 
195 200 205 

Arg Pro His Phe Gly Val Glu Leu Pro Cys Thr Ser Tyr Gin Leu Thr 
210 215 220 

Thr Ala Pro Thr Asp Glu Glu lie Asp Met His Thr Pro Pro Asp lie 

225 230 235 240 

Pro Asp Arg Thr Leu Leu Ser Gin Thr Ala Gly Asn Val Lys He Thr 
245 250 255 

Ala Gly Gly Arg Thr lie Arg Tyr Asn Cys Thr Cys Gly Arg Asp Asn 
260 265 270 

Val Gly Thr Thr Ser Thr Asp Lys Thr lie Asn Thr Cys Lys lie Asp 
275 280 285 

Gin Cys His Ala Ala Val Thr Ser His Asp Lys Trp Gin Phe Thr ser 
290 295 300 

Pro Phe val Pro Arg Ala Asp Gin Thr Ala Arg Arg Gly Lys Val His 

305 310 315 320 

val Pro Phe Pro Leu Thr Asn val Thr Cys Arg Val Pro Leu Ala Arg 
325 330 335 

Ala Pro Asp val Thr Tyr Gly Lys Lys Glu val Thr Leu Arg Leu His 
340 345 350 

Pro Asp His Pro Thr Leu Phe Ser Tyr Arg Ser Leu Gly Ala Glu Pro 
355 360 " 365 

His Pro Tyr Glu Glu Trp val Asp Lys Phe Ser Glu Arg He lie Pro 
370 375 380 

val Thr Glu Glu Gly lie Glu Tyr Gin Trp Gly Asn Asn Pro Pro val 

385 390 395 400 

Arg Leu Trp Ala Gin Leu Thr Thr Glu Gly Lys Pro His Gly Trp Pro 

Page 18 



sequence . 1 i st i ng . ST2 5 . txt 

410 415 



His Glu lie lie Gin Tyr Tyr Tyr Gly Leu Tyr Pro Ala Ala Thr lie 

420 * 425 430 

Ala Ala Val Ser Gly Ala Ser Leu Met Ala Leu Leu Thr Leu Ala Ala 

435 440 445 

Thr Cys Cys Met Leu Ala Thr Ala Arg Arg Lys Cys Leu Thr Pro Tyr 

450 455 460 

Ala Leu Thr Pro Gly Ala val Val Pro Leu Thr Leu Gly Leu Leu Cys 



Cys Ala Pro Arg Ala Asn Ala 
485 

<210> 9 
<211> 1461 
<212> DNA 

<213> Ross River Virus E3-E2 
<400> 9 

atgtctgccg cgctgatgat gtgtatcctt gccaacacct ctttcccctg ctcatcacct 60 

ccctgctacc cctgctgcta cgaaaaacag ccagaacaga cactgcggat gctggaagac 120 

aatgtgaata gaccagggta ctatgagcta ctggaagcgt ccatgacatg cagaaacaga 180 

tcacgccacc gccgtagtgt aacagagcac ttcaatgtgt ataaggctac tagaccgtac 240 

ttagcgtatt gcgctgactg tggggacggg tacttctgct atagcccagt tgctatcgag 300 

aagatccgag atgaggcgtc tgacggcatg ctcaagatcc aagtctccgc ccaaataggt 360 

ctggacaagg caggtaccca cgcccacacg aagatccgat atatggctgg tcatgatgtt 420 

caggaatcta agagagattc cttgagggtg tacacgtccg cagcgtgctc tatacatggg 480 

acgatgggac acttcatcgt cgcacattgt ccgccaggcg actacctcaa ggtttcgttc 540 

gaggacgcag attcacacgt gaaggcatgt aaggtccaat acaagcacga cccattgccg 600 

gtgggtagag agaagttcgt ggttagaccc cactttggcg tagagctgcc atgcacctca 660 

taccagctga caacagctcc caccgacgag gagatcgaca tgcacacacc gccagatata 720 

ccggatcgca ccctgctatc acagacggcg ggcaacgtca aaataacagc aggcggcagg 780 

actatcaggt acaattgtac ctgtggccgt gacaacgtag gcactaccag tactgacaag 840 

accatcaaca catgcaagat tgaccaatgc catgctgccg ttaccagcca tgacaaatgg 900 

caatttacct ctccatttgt tcccagggct gatcagacag ctaggagggg caaagtgcat 960 

gttccattcc ctttgactaa cgtcacctgc cgagtgccgt tggctcgagc gccggatgtc 1020 
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acctatggta agaaggaggt gaccctgaga ttacacccag atcatccgac gctcttctcc 1080 

tataggagtt taggagccga accgcacccg tacgaggagt gggttgacaa gttctctgag 1140 

cgcatcatcc cagtgacgga agaagggatt gagtaccagt ggggcaacaa cccgccggtc 1200 

cgcctatggg cgcaactgac gaccgagggc aaaccccatg gctggccaca tgaaatcatt 1260 

cagtactatt atggactata ccccgccgcc accattgccg cagtatccgg ggcgagtctg 1320 

atggccctcc taactctagc ggccacatgc tgcatgctgg ccaccgcgag gagaaagtgc 1380 

ctaacaccat acgccttgac gccaggagcg gtggtaccgt tgacactggg gctgctttgc 1440 

tgcgcaccga gggcgaacgc a 1461 

<210> 10 

<211> 16 

<212> PRT 

<213> Marburg glycoprotein c-terminus mutation 

<400> 10 

Leu lie Ala Leu Ser Cys lie Cys Arg lie Phe Thr Lys Tyr lie Gly 
1 5 10 15 

<210> 11 

<211> 16 

<212> PRT 

<213> Marburg glycoprotein C-terminus mutation 

<400> 11 

Leu lie Ala Leu Ser Ala lie Cys Arg lie Phe Thr Lys Tyr lie Gly 
1 5 10 15 

<210> 12 

<211> 16 

<212> PRT 

<213> Marburg glycoprotein C-terminus mutation 

<400> 12 

Leu lie Ala Leu Ser cys lie Ala Arg lie Phe Thr Lys Tyr lie Gly 
1 5 10 15 

<210> 13 

<211> 16 

<212> PRT 

<213> Marburg glycoprotein c-terminus mutation 

<400> 13 

Leu lie Ala Leu Ser Ser lie Cys Arg lie Phe Thr Lys Tyr lie Gly 
1 5 10 15 



<210> 14 
<211> 16 
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<212> PRT 

<213> Marburg glycoprotein C-terminus mutation 
<400> 14 

Leu lie Ala Leu Ser Cys lie Ser Arg lie Phe Thr Lys Tyr lie 
1 5 10 15 



<210> 15 

<211> 13 

<212> PRT 

<213> Marburg glycoprotein C-terminus mutation 

<400> 15 

Leu lie Ala Leu Ser Cys lie Cys Arg lie Phe Thr Lys 
1 5 10 



<210> 16 

<211> 10 

<212> PRT 

<213> Marburg glycoprotein C-terminus mutation 

<400> 16 

Leu lie Ala Leu Ser Cys lie Cys Arg Lys 
1 5 10 
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